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1 . This communication is responsive to the application filed by Martin John Guy for 
"Suppression of Four- Wave Mixing in ultra dense WDM optical communication systems 
through optical fiber dispersion map design" filed on 10/27/2003. Claims 1-14 are now pending. 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject inatter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. Claims 1-7 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Dennis et al. (US Patent No: 6,41 1,408). 

Regarding claim 1, Dennis discloses a multichannel optical wavelength division 
multiplexed transmission system (12, 14, fig. 2) for connecting between a multiplexer (14, fig. .2) 
and a demultiplexer (32, fig. 1), the system comprising a plurality of serial spans (16i, I62, 20, 
28, fig. 2) extending between multiplexer and the demultiplexer, wherein a first spian (I61, I62, 
18, fig. 2) is arranged to be connected to the multiplexer (14, fig. 2) and each span comprises a 
length of optical transmission fiber (18, 20', fig. 2), a dispersion compensation module DCM 
(20', section III, fig. 2) and an optical amplifier (26, fig. 2), and wherein located immediately 
following a last span (28, fig. 2) and connected thereto is a fiirther DCM (30, fig. 2) having 
properties selected to substantially complete the chromatic dispersion compensation over the 
total length of the spans (col. 4, lines 35-40, col. 5, lines 9-13). Dennis differs fi-om the claimed 
invention in that Dennis does not specifically disclose the properties of the DCM are being 
selected to suppress four-wave mixing rather than to provide complete chromatic dispersion 
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compensation of the respective span. Dennis discloses compensation fibers 20' and 20" to 
compensate the dispersion and to prevent inter-symbol interference from one pulse spreading to 
a nearest neighbor and to compensate any timing jitter (col. 4, lines 41-50, 67, col. 5, lines 1-17). 
Therefore, it would have been obvious to a person of ordinary skill in the art at the time of 
invention that the dispersion compensation fiber spans such as the ones of Dermis can reduce 
non-linear interaction between channels, such as four-wave mixing, to provide an increase in the 
transmission data rate and to increase the transmission distance. 

Regarding claim 2, Dennis discloses the optical amplifier (26, 28, fig. 2) in each serial 
span is of a two-stage design with the DCM (20, 20', 20", fig. 2) placed between them. 

Regarding claim 3, Dennis discloses each DCM comprises a length of dispersion 
compensating fiber (1 8, 20', 20", fig. 3). 

Regarding claims 4-5 and 7, Dennis discloses the dispersion values of the DCFs are 
fixed (col. 3, lines 62-64) and fiirther discloses the length of each DCF is selected to suppress the 
non-linearities (col. 5, lines 2-17, 51-56). 

Regarding claim 6, Dennis discloses an optical amplifier (28, fig. 2) is interposed along 
the length of dispersion compensating fiber which serves as the further DCM (30, fig. 2). 

Regarding claim 12, Dennis discloses an optical post-ampUfier (26, fig. 2) and an 
optical pre-amplifier (the pre-amplifier in the receiver of fig. 3). 

V 

4. Claims 8-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over Dennis et al. 
(US Patent No: 6,411,408) in view of Auracher (US patent No: 5,392,377). 
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Regarding claims 8-9, Dennis differs from the claimed invention in that Dennis does not 
disclose there are 400-2000 channels at a spacing of 5-10 GHz. Auracher discloses an optical 
transmission system (fig. 1) having a plurality of optical signals of closely adjacent channels 
(col. 6, lines 36-45) with a channel spacing of 10 GHz (col. 6, lines 50-55). Therefore, it would 
have been obvious to an artisan at the time of invention to incorporate a signal transmission 
system and method such as the one of Auracher for the optical signal transmission in the 
communication system of Dennis to provide a plurality of channels that are closely spaced to 
further provide an increase in the transmission capacity of the system. 

5. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Dennis et al. (US 
Patent No: 6,41 1,408) in view of Kai (US Patent No: 6,154,588). 

Regarding claim 10, Dennis differs from the claimed invention in that Dennis does not 
specifically disclose the DCM is a fiber Bragg grating. However, incorporating fiber Bragg 
grating for dispersion compensation is well known in the art. For example, Kai discloses 
dispersion compensation fiber Bragg grating (col. 5, lines 45-64). Therefore, it would have been 
obvious to a person of ordinary skill in the art to incorporate dispersion compensation fiber 
Bragg grating, as it is taught by Kai for the dispersion fibers in the spans of Dennis to provide a 
dispersion compensating fiber that has a flat loss characteristic over the operating wavelength 
range and to provide compensation for a longer distance. 

6. Claim 1 1 and 13-14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Dennis et al. (US Patent No: 6,411,408) in view of Ford et al. (US Patent No: 6,392,769 Bl). 
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Regarding claims 1 1 and 13-14, Dennis differs from the claimed invention in that 
Dennis does not disclose at least one span contains a channel add-drop node. Ford discloses an 
optical span (104a, fig. 1) with an add/drop node (104, fig. 1). As it is taught by Ford, it would 
have been obvious to a person of ordinary skill in the art to incorporate an add/drop node along 
an optical span, such as the fiber transmission span I62 of Dennis to fiirther add and drop 
different channels. Claims 13-14 further require similar limitations, as recited in claim 1 above. 

7, Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to M. R. Sedighian whose telephone niimber is (571) 272-3034. 
The examiner can normally be reached on M-F (from 9 AM to 5 PM). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jason Chan can be reached on (571) 272-3022. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for pubUshed appUcations 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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